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Paleoseismological study for the Katata fault,
southern part of the Biwako-seigan active fault system, Kinki district
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Abstract: We carried out arrayed drilling and diatom analysis of cores from the 60-km-long
Biwako-seigan active fault system, one of the most active reverse faults in the Kinki district, in order to
reveal the faulting history. The Katata fault is a southern component of the fault system located along the
western coast of Lake Biwa. The arrayed drilling, made across the flexure zone in the Mano area, has
shown that the flexure of the Katata fault occurred between ca. 4700 yBP and 30000 yBP. The diatom
analysis of cores from the Katata area, where the subsidence rate is the highest, reveaded that relative
lake-level rose around 2000-2100 yBP and between ca. 3600 and 6500 yBP. It also showed that the 6500
yBP strand-line elevation at Katata was lower than that of the eastern coast of Lake Biwa, and the ca.
2000 yBP srand line at Katata was almost the same as the recent shoreline. These suggest that the
west-tilting monoclinal movement around Lake Biwa and the associated subsidence of the western shore
resulted in the two lake-level rise events in the Holocene. No faulting has occurred on the Katata fault, as
a result of the monoclinal movement, since the last lake-level rise ca. 2000 yBP. Several other studies,
such as sonic profiling of the Hira-oki fault or archaeoseismologic studies around L ake Biwa, have shown
the ca. 2000 yBP faulting event on the southern Biwako-seigan active fault system. No geologic data have
been found to indicate the fault activity during the 1662 Kambun earthquake.

Keywords: Biwako-seigan active fault system, Lake Biwa, paleoearthquake, lake-level change, arrayed
drilling

2001 Fig. 2
7 8 Table1 2001
55 60km Fig. 1
1999 Fig. 3 96
1997
1662 1999
M=71/4 7.6
K-Ah
2000 yBP

1996 1998 2000

98


mailto:sugiyama-y@aist.go.jp
mailto:haruko.sekiguchi@aist.go.jp

6 15m 9
Table2 Table
3 Fig. 4
C D
6 30000 yBP
7
10 40°
5 4700 yBP
6 /5
6 DNP
8
4.8m 82.1m 6.5m 80.5m
-Tn AT 2.7
30 33m 51 54m
1961
5
5 96
No. 2
1997
TP +87m TP
+84.4m 2m
82.5m
4m
3 1200
1600 yBP 5
3
Fig. 5
AT 30 33m
2001
IK-1 IK-2 2

10m 15

200
1990
1990
Melosira solida
Fig. 6 Table 4
Table5
14C
E 6500 yBP
IK-1
Sauroneis phoenicenteron
Melosira ambigua
D 5800 3600 yBP
IK-2
IK-2 6 10
Fragilaria construens F. virescens
Melosira solida  Sephanodiscus
carconensis
3 6 8
Nabicula elginensis
C 2500 2100 yBP
IK-2 2 4 5

Sauroneis phoenicenteron  Pinnularia viridis

Melosira solida

4 Cymbella turgidula
Melosira solida

B 1950 yBP

IK-2 2
IK-1

12 11

Sauroneis phoenicenteron
Melosira ambigua

A

IK-2 1
Fragilaria construens
Sauroneis phoenicenteron
Hantzschia amphioxys
Melosira solida



4.1
2001
4.1.1
1990
6500 yBP E 15
77.1m
1990
Im
78m
5800 yBP D
10 76.5m
1.5m
1990
78m
D
D 6
80.6m 82m
2500 yBP 2100 yBP C
5 81.3m 4 82.2m
4
1990 82 83m
1950 yBP IK-2 B
2 83.6m
IK-1 1930yBP
12 84.0m
1950 yBP 84m
C /B

2100yBP 1950 yBP

A 1 84.8m
85m
1990
1990
3600 6500 yBP 2000 2100yBP
1m
4.1.2
1990 1990
1991 1994, 1998 1994 1997
1999
, 2001 1991
1997
1994
1990
1)
2)
K-Ah
m
1994
1998
/ K-Ah
6300 yBP /
/
/
, 1994
79.4m
, 1998 82.1m ,
1998 81.4 82.55m , 1998
82.3 83.6m , 1994
83.2 83.3m , 1994
1999

AT



K-Ah
3350 yBP / 1400 yBP 4.3 1662
1662
4.1.3 84.4m im
B 1950 yBP
3600 6500yBP
K-Ah
D 1950 yBP
Im
1673
1680
78m
78m 82m
79.4m 81.7m
Im
6 100 yBP
30000 yBP / 4700 yBP
1994, 1998 1999
2000 2100yBP 3600 6500 yBP K-Ah
2000 2100yBP
82 83m 84m 85m 6500 yBP
81.4 82.55m 82.3
83.6m 2000 2100yBP
1)
2)
2
1)
, 1984
2)
4.2 3)
1997
, 1992, 1994, 2001
2000 yBP
1998
1999 K-Ah 5000 yBP
2000 yBP

2000 yBP



1997
289p.
1990
42, 73-88.
1997
no. 11, no. 278
1994
, ho. 2,97-110
1998 -
2 4 15
314-324
1991
105-295
1961 1: 10000 18
- 2
2001
no. 1, 115-131
1999
2 51, 379-3%4
1984
, 3 28
, 185-202
2001
23, 381-386.
1990

no. 33, 29-36.

1990
2 96 839-858
1999
no. EQ/99/3 10
215-224
1997
no. 303, 23-35
1992
251p.
1994
no. 2, 53-70
2001 5
9
59-64
1997
104
300
1997
1994
no. 16, 53-58.
1999
AT
no. 12, 131-145
1994
no. 2, 111-129
2002 8 23 2002 9 30



MR BR - KBRS - AR ILCE - MIRES - FEEER - BRR A

Sanami 7

Aibano F,

Uedera F/

Haido({ Katsuno) F.

Lake Biwa

5
£
&
§
&
&
5
N
&
7
5
3
&

Katata F.
Hiei F.

Zeze F \

1. EETEIHIIE A TR R A EE.
Fig. 1. Outline of the Biwako-seigan active fault system.
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Geographical Survey Institute is used for the base map.
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Fig. 3. Detailed topographic map of the Mano area
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Fig. 4. Geologic cross section of the Mano area. '*C ages shown in this figure are conventional age.
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Table 1. List of paleoseismological studies for the southern part of the Biwako-seigan active fault system.
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Result
Fault Site and Method . Mean 14 Reference
displacement Age of event (conventional ~C age)
Rate
Hira-Oki Off Hira .
F (Sonic prospecting) >0.5 mm/yr  2000~3000 yBP Mizuno et al .(1997)
Yayoi to Tumulus Period (ca. 1500~2300 yBP)
Mano (Trench) Liquefied in or after the Tumulus Period (after ca. | Mizuno ef a/.(1997)
1700 yBP)
Mano (Arrayed drilling) | >0.2 mm/y  2000~5000 yBP? ](\f;f)‘g;o and Komatsubara
?
Mano (Arrayed drilling) | >0.1 mm/yr Zgggiogg Oi)]?)};BP Present study
Katata Ogoto Nouka
. 1.2~1.5 Takemura et al. (1997)
Katata F. ’

atata (C.or.npllatlon of the past mm/yr after 25000 yBP Komatsubara ef al . (2001)
drilling)
Katata 2000~2100 yBP? Present stud
(Drilling ) 3800~6500 y yBP? Y
Kinugawa .
(Trench and Drilling) after 17000 yBP Mizuno et al .(1997)
Ogoto (Drilling) after 16000 yBP Geol. Surv. Japan (1997)
Nouka (small drilling) >0.5 mm/yr after 10000 yBP Komatsubara et al . (2001)
Hieitsuji  (Trench) after 13000 yBP Togo et al . (1997)
Southern part of the Omi t:e:ei)lglinlt(;)o évl 1§<I1’1)e Edo Period Saneawa

Hiei F. Basin ' y gaw

(Archaeoseismology)

Middle Yayoi Period (ca. 1900~2100 yBP)
Latest Jomon Period (ca. 2300~3000 yBP)

(1992, 1994, 2001)
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Table 2. Stratigraphy of the Mano area based on the arrayed drilling.

Conventional

Unit Facies C age (yBP) Remarks
Artificial Ill-sorted sand and gravel -
Alternation of sandy silt and Correlated to cultivated soil and mud layers in the
| humic silt. part} cg]ntainin Modern (Bor. T) Mano No. 1 Trench (Mizuno et al ., 1997), dated the
- partly & : late Tumulus Period (ca. 1500 to 1700 yBP) to 180
granule
30 yBP.
Similar to Unit 4, but unconformably overlies Unit
4.
1- t 11-sorted 1 d
) cont;)i:;z S?anzle(;(r)ls(; Sz:ﬂ ’ 1220440 (Bor. I) Subdivided into two layers in the eastern part.
containing gebbles partly 1590450 (Bor. E) Correlated to debris flow deposits and overlying
EP sand in the Mano No. 1 Trench, which was dated
1440+50 yBP (Mizuno et al ., 1997).
Alternation of sandv silt and Correlated to cultivated soil and mud layers in the
3 humic silt. partl cgntainin 780+40 (Bor. C) Mano No.2 Trench (Mizuno et al . ,1997), ranging in
canule - party & (Contaminated?) age from the Yayoi Period (ca 1700~2300 yBP) to
& 144030 yBP.
4 :?)/ilci;lsr(s)?::;(liooﬁ:rtalmisziﬁ?nﬁne 4730+50 (Bor. C) Correlated to trench basal sand layer of the Mano
> sand, partly € 4700450 (Bor. D) No. 2 Trench (Mizuno et al .,1997).
granule in the lower part
5 gray fine to coarse sand, partly ) Traceable, relatively uniform layer.
containing granule and silt Unconformably overlies Units 6 and lower units.
6 Upward fining sand to humic mud 29900+210 (Bor. I) Continuous peaty silt oceurs in the upper part
layer. 32350+470 (Bor. F) peaty pper part.
Alternation of sand and silt, partly Daisen-Namatake Pumice (DNP; ca. 80ka) occurs in
7 containing humic soil and granule > 48410 the upper part.
& £ Partly bioturbated.
. . Bivalvia fossil occurs.
8 nght greenish gray clay and sandy - Well-sorted semi-consolidated, partly humic.
silt. .
Bioturbated.
. Partly containing mud clast and granule.
9 Light gray fine to coarse sand - Unconsolidated.
10 Light greenish gray clay to sandy Homogenous, partly bioturbated semi-consolidated

silt

clay.
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Table 3. List of the samples analyzed by the present study. Foretreatment; 1A: acid-wash, 3A: acid-alkali-acid wash.

Sample No Analysis Result
Drilling L bp No) " |Depth Unit Material |Method Conventional ) "
ab. No Foretreatment e age (yBP) Calibrated "C age
Mano Arrayed Drilling
Beta-161529 0.75m 3 Wood “c AMS 3A 78040 AD 1230-1280
Bor. C e BC 3630-3560, 3540-3500,
- +
Beta-161530 3.20m 4 Wood C AMS 3A 4730+50 34403380
14 BC 3620-3590, 3530-3490,
- 57- +
Borp  Be-161531 1357-50m 4 Wood C AMS 3A 4700+50 14603370
T-1 8.02m 6 Weathered tephra Uncorrelated
Bor. E  Beta-164024 3.06m 2a  Charcoal C AMS 3A 1590+50 AD 410-540
o g Beta-161532 538-43m 6 Serdgi?::lt MCOAMS 3A 327204470
T-2 7.19m 5 Weathered tephra Uncorrelated
Bop [ Pete-101533 621-28m 7 Wood “C AMS 3A | >48400
' T-3 8.46-47Tm 7 Tephra Uncorrelated
Beta-164720 1.55m 1 Wood “4c  AMS 3A modern
Beta-164023 3.39m 2b  Charcoal C AMS 3A 122040 AD 770-880
Bor. 1 i
Beta-164719  4.80-85m 6 Z:rdgii:l;t 4C AMS 1A 299204210
T-4 6.45-50m 7 Tephra DNP (ca. 800ka)
Katata Drilling
11 2.05m B Diatom shown in Table 5
12 3.05m B Diatom shown in Table 5
Beta-163300 3.05-10m B |Plant Yo AMS 3A 1930480 BC 10-AD140
13 5.60m C Diatom shown in Table 5
PLD-1638  5.60-65m C Z:rdgii:l;t MCOAMS 1A 2670445 BC 895-875, 840-800
IK-1
14 7.40m D Diatom shown in Table 5
PLD-1639  7.38-45m D Serdgi?::lt HCOAMS 1A 4010450 BC 2575-2510, 2505-2470
15 9.90m E Diatom shown in Table 5
Beta-163301  9.95-.00m E z)erdgi:l;t H4C O AMS 3A 6530450 BC 5510-5470
1 1.65m A Diatom shown in Table 5
2 2.80m B Diatom shown in Table 5
3 3.25m B Diatom shown in Table 5
Beta-164423 |3.25-30m |B Wood “C AMS 3A | 1950+40 AD 20-90
Beta-164424 3.75m B Wood “C AMS 3A 1990+40 BC 40-AD60
Beta-163302 4.13-18m B Charcoal '*C AMS 3A 2120+40 BC 190-80
4 4.25m C Diatom shown in Table 5
K2 5 5.15m C Diatom shown in Table 5
Beta-164426 5.3540m C  Wood  “C AMS 3A 253040 BC 790-760, 640-560
6 5.85m 82.2 Diatom shown in Table 5
Beta-164426  6.75-80m D Wood  “C AMS 3A 3600+40 'BC 2010-1900
7 6.85m D Diatom shown in Table 5
8 7.95m D Diatom shown in Table 5
9 8.70m D Diatom shown in Table 5
10 9.90m D Diatom shown in Table 5
Beta-163303 |9.80-90m (D  Wood "“C AMS 3A 5790+70 BC 4710-4550
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Table 5. List of diatoms obtained from the IK-1 and IK-2 cores in the Katata area (1).
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Table 5 (continued). List of diatoms obtained from the IK-1 and IK-2 cores in the Katata area (2).
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* 1K-1

g m B 1K-2
141 1 2 3 4 5 B T B 8 W I 12 13 M I5
Nejdiuz affine W = m o= o= = = m o= = = B e = =
X &lpinum W P &= ol T @ = 3 = = s 4o G s =
X Riteheokli '.-i miogme omy o= = = = = = o= o= o f=ro=e
i iridis ] - 1 =8 8 4 3% - = - B = @ -
X, SPp. i 11 - & &% - ! -1 - 10 1 1 - -
Nitzschis amphibis W I = = = = = = - e = = =
¥, parvuie W - = = e B e e e e e == - -
X, SPF. ? 1 - = 1 1 2 = = = = 1 = 1 -
Opephiors Esrivi W i - - 1 - - & 2 9 1 - z -
Pinmularia scrosphaeris 0 =T iwi o me 2 F = A = & = L ousl g 1
P brsuni i i gk wEm gm0 = 0w s om0 owmoowm ms D e =
P brandalis W - = = = 1 2 e e a2 e e = A .
F cardinsiicuins W - - = - = = = = = =+« = = 1 =1
i divergens W i om o= B O = = 0 DL omE R S W
P Efbba 0 - = = 4 1 I = - = F = £ = 4
P hemipters W ot B R R T S LR (AN LR S e |
B interrupts W L oo smp B 2 = om = = om E s omn e R
7, 2acilents i < e e xR = =5 = = foRer gln Sh o
F Blerostauram W R T - T T T = - - -l TR |
F. subrapitate ] ah owE =n o4 = = O S F s Rt oaEs oo
P viridis 0 - = - & ' 5 - - - 1 1T -2 ¢ U
P SEp- ? I o1 ¢ W ¥ 5 4 ¥ - 1 M 1 ¥ & 2
fholcosphania curvats E = m m w T = e m e e e e s
Rhopalodis gibba ] = = = = 1 1 - - - 1 - = = = -
£ Fibbarnis i i - - & & 1 - - - - 1 = 1 = =
Stauroneis aculs ¥ - - - - -1 = = = == = = 1 -= -
5. phosnicenteron 0 g - -4 8% - 2 1 = =¥ I 3 - 18
Stephanpdiscus estrses 1 = =, = = = = & | = = l - 1 -
5 CRPCORENSIE H - = = 1 = & ¥ 4 §F = = = = = ]
Surirelfa teners ¥ - = = = § 3 = = = = = = ] = =
5 SEp. Ty = gy ey g = = 1 - - § - . : -
Eynedra arcus E R L I B SR R D
& Inaegualis E - = = = = = = = = = = = ] o= =
. Fugrens ¥ = = = H = 1 o - 1 7 - - - - -
5 ifga ¥ - A1 B 2R - = = = & 4 2T B
& Faucherise K CHERE T e T S R
Tabeilsris fenestrata 0 - = = 1 - - - - - - - - - -1
Unkngwn 7 g 1 - 1 2 5% & 4« 3 % 3 - @4 2 3
b w0 (J) - - - = - = = = = } = =2 = = =
fr~TFHtEmN (K] b= = 3 = ® = = £ [ = = 4 = 3
b e g T (M) b 5 3 i - W 2 ® 2 1 b 1 o | )
#MOadREm (N) 6 2 01 1 1 B4 49 135 M43 1 1L - R
TR M A (0} 2 s - &1 10 13 T 5 - 1 55 11 78 F I ]
EE 1% (Q) Bl = = § = = =2 = = e e f - ]
i i (W) 18 1 B5 77 B8 65F 20 12 43 60 8 66 iF &7
WAk AE - UM (7)) 3 £ 51 S0 28 B 33 A W 8% B3 43 18 4f
F{L - T 203 201 208 205 211 206 216 207 4% 202 40 M
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